The relationship between metacognition in learning and problem solving has been extensively studied. The importance of metacognition in learning and problem solving has also been studied methodically. We conducted this study to assess the metacognitive skilfulness of students during problem solving. 
Introduction
Metacognition is defined as the active regulation and orchestration of cognitive processes (Flavell, 1976) . Other authors have defined metacognition as the awareness of one's thoughts (Kuhn & Dean, 2004) or the control and monitoring of thought (Martinez, 2006) . According to Anderson (1985) , problem solving is defined as any goal-directed sequence of cognitive operations. Metacognition is an important factor in the prediction of learning performance (Jacobse & Harskamp, 2012) . Metacognition is an important predictor in traditional learning environments (Dignath & Büttner, 2008 ; van der Stel & Veenman, 2010; Wang, Haertel, & Walberg, 1990 ) and computerised learning environments (Veenman, 2008) . Various studies have shown that that there is an intricate relationship between metacognition and problem solving (Anandaraj & Ramesh, 2014; Mokos & Kafoussi, 2013) . On the other hand, Brown (1978) stipulated that metacognitive skills "are the regulatory activities associated with solving problems". In problem solving literature, the Tower of Hanoi is a very popular problem to provide simulation and explanations of human problem solving. The Tower of Hanoi is a wellused task in cognitive science and has contributed much to many theories of problem solving (Anderson, Kushmerick, & Lebiere, 1993; Anzai & Simon, 1979; VanLehn, 1991) . A processbased approach for the development of problem solving can trigger students' awareness of their own thinking processes by prompting with procedural questions such as; what are you doing? Why are you doing it? and How does it help you? (Schoenfeld, 2014) . However, previous studies employing self-reporting questionnaires were not representative of students' metacognitive behaviour. Hence, there is a need to assess the metacognitive skilfulness accurately. The objective was to measure the metacognitive skilfulness of students in problem solving.
Literature Review
Metacognition being the thoughts of one's thoughts, including the awareness of one's thoughts, that is, metacognitive knowledge, what one can do, that is, metacognitive skills and what one knows about one's cognitive abilities, that is, metacognitive experience (Biryukov, 2004) . The benefits of metacognitive skills for problem solving have been elaborated in previous studies. Metacognitive skills are the regulation and control of one's cognitive processes and learning activities (Brown, 1978; Flavell, 1992; Schraw & Moshman, 1995 Metacognitive skills can be considered as a set of metacognitive instructions for the monitoring and control of cognitive processes (Veenman, 2012) . Learning behaviour and learning outcomes are directly affected by these skills (Veenman, 2008) . Metacognitive skilfulness is an aptitude in how learners interact with their learning environments (Snow, 1989) . Under that optic, Veenman, Van Hout-Wolters, & Afflerbach (2006) suggest that an in-built feedback mechanism is incorporated in metacognitive skills, meaning that one can either plan his/her actions during a task or one cannot and therefore go astray.
Self-reporting questionnaires are the best methods to measure metacognition. Some examples are; the Motivated Strategies for Learning Questionnaire (Pintrich & De Groot, 1990 ) and the Metacognitive Awareness Inventory (Schraw & Dennison, 1994) . These instruments contain about the metacognitive monitoring and regulation of respondents depending on how these statements apply to them. The advantage of using such questionnaire is that can be administered to large populations easily (Schellings & Van Hout-Wolters, 2011 ). The Metacognitive Activities Inventory (MCAI) (Cooper & Sandi-Urena, 2009), consists of 27 self-reporting statements to assess the metacognitive skilfulness of students. Respondents respond to the statements on a 5 point Likert scale (1, Strongly Disagree to 5, Strongly Agree).
Research Design and Methodology
In this study, 29 students enrolled in the 3 rd year Bachelor of Computer Science from a public university in Malaysia participated. The participants were recorded as 12 males and 17 females. The purpose of this study was to measure the metacognitive skilfulness of students in problem solving. The participants were asked to solve a Tower of Hanoi consisting of 3 discs before completing the MCAI questionnaire. The participated were asked to indicate their moves while they solve the problem. A separate sheet containing empty poles were provided to them to work out their moves. After solving the Tower of Hanoi puzzle, the participants were asked to answer the MCAI questionnaire. The MCAI questionnaire consists of 27 statements, with a Likert scale ranging from 1-Strongly Disagree to 5-Strongly Agree. Eight statements are negatively coded to avoid that the respondents agree to all the statements without giving thought (Cooper and Sandi-Urena, 2009).The participants were allocated 20 minutes to solve the puzzle and 30 minutes to complete the questionnaire.
Results and Discussion
All the 29 students(100%) solved the puzzle in the allocated time. 5 students did not use the separate sheet of empty towers to work out their moves and solved the puzzle mentally. According to Table 1 below, we can see that the participants have demonstrated that they exercise metacognitive skills during problem solving. Metacognitive skilfulness is significant (p<0.05) for both males and females. However, at the same time, we noted that females have shown to demonstrate more metacognitive skilfulness in the problem solving process. 
Normality Test
The skewness falls between 0.504 and -0.504, indicating that the data is symmetric. The kurtosis lies between 1.56 and -1.303, showing that the data is in an acceptable range. The descriptive statistics are shown in Table 2 . Valid N (listwise) 29
The Metacognitive Activities Inventory consists of 27 statements, with a Likert scale ranging from 1-Strongly Disagree to 5-Strongly Agree. Eight statements are negatively coded to avoid that the respondents agree to all the statements without giving thought (Cooper and SandiUrena, 2009). The total score for the questionnaire is 135 for the 27 statements. Observation of the data revealed that the participants scored less from statements 20-27, which were negatively coded. This indicates that the participants were not confused about the statements and understood them well. Table 3 shows the total score of the participants. 
Predictors
In order to determine which statements were most important and least important from the participants' responses, a linear regression analysis was conducted. Statement 14 was noted as the most important predictor and statement 22 was noted as the least important predictor from the questionnaire. As pointed out by (Brown, 1978) , the majority of the participants responded positively to the statement, indicating that they employed skills such as "predicting, checking, monitoring, reality testing and coordination and control to solve problems". On the other hand, metacognitively skilled students are more likely to focus on relevant information in a given task and draw an appropriate action plan as supported by (Veenman, Elshout, & Meijer, 1997) . Table  4 and Table 5 show that most important and the least important predictors. 
Conclusion
The aim of this study was to gain a better understanding of how students assess their problem solving skills and activities. Previous studies to assess the metacognitive skilfulness of students have reported contradicting results on how students develop metacognitive skills. The issue of whether metacognitive skills are general or domain-specific have been addressed but was not conclusive. This study has shown that students have continuously exercised metacognitive skills during problem solving. The participants were presented with a Tower of Hanoi consisting of three poles to solve. After solving the problem, the participants completed the MCAI questionnaire. From the findings, it was found that the participants do practice metacognitive skills while they were engaged in the task of solving the Tower of Hanoi puzzle. This shows that metacognition, specifically, metacognitive skills is an integral part of cognitive processes. Further investigation is required to establish which strategies do students use in problem solving and the related metacognitive strategies.
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